Abstract: Rural communities have accumulated knowledge about survival techniques in the midst of diffi culties, such as ecological, economic or social, and one of the transformation spaces and extraction of resources to these communities is the natural vegetation and homegarden. The aim of this study was to list medicinal plants and characterize the use of these plants at the Sítio do Gois, Apodi-RN, Brazil. Openinterview, semi-structured and guided tours by local experts (fi eld guide person, foresters, herb doctors, healers, farmers, housewives) were realized. Medicinal plants are distributed in 34 families, 46 genera and 52 species. The family with the greatest number of individuals was Lamiaceae (seven species). The species most mentioned were Amburana cearensis (77%) followed by 69% de citation of Myracrodruon urundeuva, Sideroxylon obtusifolium, Ximenia americana. Informants are aware of specifi c uses of native medicinal plants of the caatinga and homegardens. The most common preparations are teas and syrups, used part is the leaf and stem bark and great number of citations for disorders of the digestive and respiratory systems. The most important species with greater use agreement were A. cearensis M. urundeuva, S. obtusifolium and X. americana they deserve pharmacological studies and validation.
Introduction
Every human society in interaction with the environment can generate and collect essential information for their survival with minimal environmental damage (Albuquerque & Andrade 2002a; Amorozo, 1996) .
The knowledge generated by rural communities on the environment that surrounds them has been lost. It is argued that we must rescue it, before it is too late, because this precious knowledge represents centuries or even millennia of empirical knowledge accumulation (Amorozo, 1996) . However, it is urgently necessary to record the useful species for the development of new drugs, but at the same time evaluate their degree of threat and develop strategies for their conservation, thereby contributing to the protection of biodiversity (Bermúdez et al., 2005) .
The approach to the study of medicinal plants from their use by traditional communities can save time and money with useful information in chemical, pharmacological and agronomic studies, because it is started from a previously generated knowledge (Amorozo, 1996) . The first step to produce a new medicine would be the research and documentation of traditional knowledge (Bermudez et al., 2005 , Maciel et al., 2002 which is denominated ethno-directed method (Albuquerque & Hanazaki, 2006) .
In the semiarid region of northeastern Brazil there have been several studies conducted on the knowledge of use of medicinal plant species. Emperaire & Pinton (1986) , Albuquerque et al., (2005b) , , Florentino et al., (2007) , Duque-Brazil et al., (2008) , Pessoa & Cartagena (2010) and Oliveira et al., (2010a,b) studies showed a significant richness and diversity of medicinal species kept in homegardens. In Rio Grande do Norte State, there are a few investigations about medicinal plants in homegardens (Mosca & Loiola 2009 , Guerra et al., 2010 .
The aim of this study was to list medicinal plants and characterize the use of these plants in a small village Sítio do Góis, city of Apodi, Rio Grande do Norte, Brazil.
Material and Methods

Study area
The study was conduct at Sítio do Gois located in Apodi municipality of the State of Rio Grande do Norte, Brazil in Southern West Potiguar microregion of Apodi Plateau (S5°25'28" and W37°47'25"), 334 km far from the Capital, Natal (MME, 2005) . The climate is hot and semiarid; it is BSwh' type according to Koppen's classification, with average annual temperature of 28.1 ºC, annual relative humidity of 68% and 2700 hours of sunshine and an average annual rainfall of around 833.5 mm and the rainy season concentrated in the months from March to May (Governo do Rio Grande do Norte, 2010) . The village consists of sixty families and has a land area of 1774.65 ha, there is periodic technical assistance undertaken by NGO. The village survives on dry-land crops such as corn, beans, pumpkin and cotton. It keeps dairy goats that give them an extra income, also bee keeping, another activity explored in the region (Dantas et al., 2007) .
The community of Sítio do Gois is very old (1864), housing hundreds of people, mostly related to each other (Dantas et al., 2007) . Most population is within the age group of highest yield potential, becoming a facilitator for the development of the settlement. Women stand out in the draft Organic Vegetables in all agro-ecological system and the produced vegetables are sold in open street in Apodi and what is left reverts to his own household consumption. There is no health clinic and the sick people use traditional medicine plants or they request emergency medical care in the cities of Apodi and Mossoro (Fonseca et al., 2008) .
There is an elementary school in the community, but students who continue on to middle and high school must move to Apodi city. The community exhibits poorly developed commercial infrastructure and has a public telephone, electricity, and has no public transportation to facilitate the access downtown. There are no paved streets nor a water distribution or sewer system (Fonseca et al., 2008) .
Data collection and analysis
The study was conducted from March 2008 to May 2009. All community members were invited to a meeting where the research objectives were explained. Following this meeting, residents were invited to participate in the study, and if they accepted, they were asked to sign the Free and Informed Consent Term (Azevedo, 2005) . The residents indicated those people who are considered by the community as local experts (field guide person, foresters, herb doctors, healers, farmers, housewives).
The interviews were conducted in this group indicated by the community where the informants were selected for the interviews through non-random sampling with a "snowball" method (Albuquerque et al., 2008) . Only those individuals over eighteen years old were included in the study and a sample of thirteen people (four women and nine men) representing 23% of 60 families accepted to participate in the study. The education level of most respondents was among the first four grades of elementary school, and their lives are all linked to agricultural practices.
We made direct observations, open and semistructured interviews with a diary and a recorder (Azevedo & Coelho, 2002; Albuquerque et al., 2008) . The semi-structured interviews began with the following question: "What are the medicinal plants that you know and/or use?" All of the uses of each plant cited were registered, and the informants were also asked which parts of the plant cited were used, its indications, the collection site and the manner of preparing it.
The diseases with medicinal plants were classified according to ICD 10 (International Statistical Classification of Diseases and Related Health Problems, WHO, 2000) .
Subsequently, we organized a guided tour in homegardens and the vegetation around and adding to the list of plants by means of visual examination and the collection of plant material for taxonomic identification purposes (Albuquerque et al., 2008) . Based on the interviews, a database was built that selected for the purposes of this study only the plants that had medical indications as mentioned by the informants. The plants cited in the interviews were collected and subsequently herborized and identified via comparison with the herbarium material, consultation with experts and specialist literature. The material identified was incorporated into the collection of Herbarium Professor Dardano de Andrade Lima from the Federal Rural University of Semi Arid.
Concordance was calculated as the main uses (CUP) and a correction for citation frequency of species (CUPc) trying to identify the most representative species for the interviewees (Amorozo & Gely, 1988) . The formulas were: CUP = ICUP / ICUE (ICUEnumber of respondents citing use of the species; ICUP -number of respondents citing primary use); CUPc = CUP x FC (FC -correction factor = ICUP/number of informants who cited the species most often cited).
According to plant therapy indications by the informants, it is calculated the Relative Importance of each plant, adapted by Bennett & Prance (2000) ; the value is obtained using the formula: RI = BS + PH, where: BS = Number of body system (genitourinary, gastrointestinal, etc.) . It is given by the number of body systems treated by given species (BSS) over the total number of body systems treated by the most versatile species (BSSV).
BS = BSS
BSSV PH = Number of pharmacological properties (e.g., diuretic, contraceptive etc.). It is given by the number of pharmacological properties attributed to a specific species (PHS) over the total number of properties attributed to the most versatile species (PHSV).
PH = PHS PHSV
Another index was calculated from ShannonWiener which allows comparisons among the diversity of ethnobotanical knowledge of different communities and in general assists the understanding of their interactions with the environment (Begossi, 1996) . The formula used to calculate the diversity index of Shannon-Wiener was:
where: H'= diversity index, pi = ni/N; ni = amount of citations per species; N = total amount of citations.
Results and Discussion
In this study the medicinal plants were distributed in 34 families, 46 gender and 52 species (Table 1) . Families who had higher numbers of individuals were Lamiaceae (seven species), Asteraceae (four species) and Leguminsae-Caesalpininoideae (four species). In many works, the family Lamiaceae is most common. For example, the work done in Jupi by Teixeira & Melo (2006) Albuquerque & Oliveira (2007) and Amorozo (2002) . Most species of this family was introduced in Brazil, and they are especially grown in homegardens. They have essential oils responsible for their therapeutic activity and they have high cultural importance.
The species most mentioned were the natives and trees: Amburana cearensis, indicated by 77% of the interviewees, followed by 69% de citation of Myracrodruon urundeuva, Sideroxylon obtusifolium, Ximenia americana. A. cearensis was the most frequently cited plant in two other studies conducted in Rio Grande do Norte State (Roque et al., 2010; Silva & Freire 2010) . This species has anti-inflammatory, muscle relaxant and antioxidant (Leal et al., 2009) , which explains at least in part the traditional use of A. cearensis in the treatment of respiratory diseases where the pathophysiological characteristics include inflammation, oxidative stress and bronchoconstriction.
M. urundeuva is a very common plant in the Northeast region and it is considered one of the best species with anti-inflammatory and healing properties . Its bark and leaves are widely used to produce dyes, oils and soaps. S. obtusifolium is a very common fruit in the semiarid northeast, and it is also considered of great importance in alternative medicine, bark is often used as a natural astringent and healing (Rodrigues et al., 2007) A. cearensis, M. urundeuva and S. obtusifolium appear on the Official List of Endangered Species of Brazilian Flora (MMA, 2008) . A. cearensis and M. urundeuva are also in the red list of threatened species by the World Conservation Union (IUCN, 2007a,b) . The versatility of these species in terms of number of uses (timber, fuelwood, fodder, medicine, veterinary medicine, honey) may contribute to higher extraction and the consequent threat of extinction through a process of intense exploration, in a predatory manner, causing the devastation of their natural populations.
Ximenia americana L. is not on the Official List of Endangered Species of Brazilian Flora (MMA, 2008) , but the environment where it occurs (coastal plains) is already degraded. Franco & Barros (2006) , in studies of the location and use of species of medicinal herbs in Esperantina Piauí, found that X. americana is a species widely used in fighting infections, injuries and lack of air. Maikai et al. (2010) showed that X. americana has antioxidant potential.
It was found that the plants come from homegardens (55%), natural vegetation (40%) and purchased in the market (5%). Although the Sítio do Gois is located in the Caatinga, cultivated species predominate in homegardens and native species are found in the fragment of caatinga in the vicinity of the village, only C. ferrea was found in forest (caatinga) and in homegardens. Mentha x villosa Huds., hortelã Leaf The tea or "melador" is used against headache. the flu and fever. Other herbs can me mixed in. The plant is used against "voodoo"
Mentha arvensis L., hortelã-mentol Leaf The tea or "melador" is used against headache. the flu and fever. Other herbs can me mixed in. The plant is used against "voodoo
Ocimum americanum L., manjerona Leaf The tea is used against bad digestion
Ocimum gratíssimum L., louro Leaf The tea is used against bad digestion. fever and headache
Plectrantus amboinicus (Lour.) Spreng., malvarisco, malvariço
Leaf
The "melador" of malvariço. mixed with cumaru's skin. angico. quixabeira or alone. is used to treat the respiratory tract as an expectorant.
Plectranthus barbatus Andr., boldo Leaf The tea is used against bad digestion C H 0.29
Leguminosae Caesalpinioideae
Bauhinia cheilantha (Bong.) Steud., mororó Leaf The tea is used for fighting diabetes and cholesterol N S 0.43
Caesalpinia pyramidalis Tul., catingueira Flower The "melador" is used against coughs and colds N T 0.43
Caesalpinia ferrea Mart., jucá Flower and fruit
The "lambedor" can be made of the flowers against the flu. and the maceration of the pod makes a powder. the powder is soaked and the water is used as a general anti-inflammatory and for ovarian inflammation. It is also used for gastritis and eye diseases
Tamarindus indica L., tamarindo Leaf
The tea is used as anti-inflammatory for toothache C T 0.57
Leguminosae Mimosoideae
Anadenanthera colubrina (Vell.) Brenan, angico, angico-branco Stem-bark The "melador" is used against the flu. Also used for cicatrization. anti-inflammatory and in "garrafadas" (bottled).
Leguminosae Papilionoideae
Amburana cearensis (Allem.) A. C. Smith, cumaru Stem-bark The "lambedor" is used against fatigue. it is mixed with mint and mallow's leaves or used separately against respiratory illness. or mixed with other plants against bronchitis. For sinusitis. it the stem bark is soaked overnight for face washing the next day
Liliaceae Aloe vera L., babosa Leaf The topical use of Aloe Vera's juice is good for healing and as anti-inflammatory.
Lythraceae Punica granatum L., romã Fruit rind. seed
The "lambedor" can be used against the flu. sore throat and treatment of liver and kidneys diseases. It can also be soaked the fruit rind and drink the water.
The specialists residents on the Sítio do Gois classified medicinal plants in two groups, the herbs and tree bark, the first group includes those plants that can be found in homegardens or purchased as P.
amboinicus, M. arvensis, C. ambrosioides, E. globosa. The second group is those medicinal plants which are originated from the native vegetation as A. cearensis, C. ferrea, S. obtusifolium, M. urundeuva.
The population at the Sítio do Gois has a classification for quixabeira (Sideroxylum obtusifolium) and angico (Anadenanthera colubrina), they separate into different types, for example, there are: "quixabeira caraquenta" and "quixabeira-branca" for the angico, there are: "angico caraquento" and "angico-branco". The medicinal plant species are only those smooth-bark ("angico-branco", "quixabeira-branca", "quixabeiraviúva"). This classification is very important for pharmacological studies so they can be conducted to It is common to observe the presence of native species in homegardens on the humid tropics and arid regions. However, there is one in every area of exotics (Albuquerque et al., 2005b) . Research indicates that in many homegardens the presence of native plants associated with introduced species makes these areas similar to natural forest systems, a seemingly ecologically balanced environment (Guarim Neto & Carniello 2008; . It was expected, however, find a greater diversity of native species due to its proximity to the fragment of caatinga, as seen by Albuquerque et al. (2005a) in the homegardens of the city of Alagoinha, semi-arid northeastern Brazil.
The most native species showed high relative importance (RI>1.0) i.e. they were the most cited species in the community. The species Sideroxylon obtusifolium (RI=2.0), Gomphrena leucocephala Mart. (RI=1.14), Chenopodium ambrosioides (RI=1.29), Comiphora leptophleos (RI=1.14), Caesalpinia ferrea (RI=1.14), Punica granatum (RI=1.14) and Pseudobombax marginatum (RI=1.0) showed the highest values of Relative Importance.
These species show woody, shrubs and herbaceous growth habit, and the versatility does not appear to be associated with the growth habit, as tested Almeida & Albuquerque (2002) in nine species of plants with great versatility of their uses, with an RI>1 being recommended for up to eight body systems. Pharmacological studies are needed with the native species with high RI quoted above because according to , from a pharmacological standpoint, the RI rate can be considered an important criterion for selection of plants for more detailed studies of their biological and pharmacological activities.
The quixabeira tree (S. obtusifolium) has a great importance within the Sítio do Gois as perceived by the maximum value of relative importance and the number of citations. In the interviews, it was noticed that it is pointed out as the most "medicinal" (versatile) of the plants, according to an informant "whatever you feel, drink quixabeira's water", it was indicated to cure the flu, bruises, wounds in the uterus, anticancer, ovarian inflammation and other inflammations in general. In Feira de Caruaru, Pernambuco, Almeida & Albuquerque (2002) found that the quixabeira tree also had the highest relative importance, thus demonstrating a high versatility in their body systems. The use of the tree involves removing the stem bark, which most often affects the development of the plant and can cause death.
As for active body systems (Table 2 ) most of the quotes of the uses were for diseases of the digestive system (22.9%) and respiratory system (15.6%), as other studies conducted in Rio Grande do Norte and Northeastern Brazil (Roque et al. 2010; Silva & Freire 2010; Almeida & Albuquerque 2002 ) also reported a greater number of citations for disorders of the digestive and respiratory systems. All species cited by five or more informants showed Concordance Rate Use (CUP) more than 50% (Table 3) , which is considered high by Pinto et al. (2006) . A. cearensis, the species most often cited, with the main use for sinusitis, and 70% of informants cited this therapeutic aim for the species. The other species most frequently mentioned (M. urundeuva, S. obtusifolium and X. americana) also had very high CUP (greater than 77%), but when consider the value for the species most often cited (CUPc) it drops to 70 %. Roque et al. (2010) studied the community of Laginhas, Caico, Rio Grande do Norte, observed values were very low to CUPc for S. obtusifolium and X. americana, 41.7 and 25%, respectively. The value of CUPc is generally lower than the CUP, as it is on the plant with the highest number of citations. The species B. cheilantha, C. leptophloeos, P. marginatum, L. alba and P. granatum showed CUPc 30 to 40% indicating little agreement of respondents as to the principal use. Through the corrected popular use concordance (CUPc) are indicated uses more widespread and accepted to one species, therefore, they are probably used and recognized by many people, what indicates greater certainty as to its validity (Vendruscolo & Mentz 2006) .
Thus, the species with CUPc above 50% may show a considerable potential for medical use, as with 67.8% species listed in Table 3 . So considering the various calculated indices it is confirmed and underlined the need for more studies to validate the use of native A. cearensis, M. urundeuva, S. obtusifolium and X. americana.
The index of Shannon-Wiener calculated was 2.59. This value is quite close to that found in Barcarena, Pará (2.14) by Amorozo (1997) , in Itacaré, Bahia (1.83) by Pinto et al (2006) and the Vale da Ribeira, São Paulo (1.86) by Di Stasi et al (2002) . In this study the sampling effort was concentrated on informants who had more knowledge about the use of medicinal species (specialists), and possibly for this reason the index of diversity of community was high.
The most frequently used plant parts at the Sítio do Góis were leaves (39.2%) and stem bark (21.6%) (Figure 1 ) unlike other studies conducted in the caatinga (Albuquerque & Andrade, 2002b; Agra et al., 2007; Teixeira & Melo, 2006; Franco & Barros, 2006; Roque et al., 2010) . This divergence of results may be explained by the presence at the Sítio do Gois of both native plants (barks removed) and cultivated (removal of leaves). Concerning the native plants (cultivated), according to Castellucci et al. (2000) , leaves are more accessible and they are presented throughout the year, while in native plants barks are present all year which did not occur with the leaves, due to deciduous in the dry season Albuquerque & Andrade, 2002a) . According to Silva & Freire (2010) study, performed in Seridó region, Rio Grande do Norte, it can be confirmed that in exotic species the leaves are more used, and in native species the bark. The most used method for the preparation of drugs was infusion (37.3%), followed the mash (15.7%), lambedor (15.7%), and melador (13.7%) (Figure 2) . The tea can be made as infusion or decoction and there is much variation as to the meaning of the word "tea", depending on the person and according to the plant. Thus in Table 1 the word tea can mean infusion or decoction (29.4%). In the expression "água de imburana", "água de aroeira", among others, the word water means that part of the plant was only soaked in water without boiling and in this study was classified as macerated. The syrup is a method that uses a concentrated sugar solution to dissolve the phyto-complex of one or more plants (Oliveira & Coelho, 2004) . In the village of this study it was found that residents call the syrup, "lambedor", and also "melador". The word "lambedor" has common use in populations living in the caatinga of RN (Roque et al., 2010) . However the name "melador" seems to be more common in the city of Apodi-RN, as Paulino et al. (2009) found that some academic students interviewed in the city of Apodi-RN also cited the syrup as "melador". Considering these facts, the preparations were the most commonly used teas and syrups, as verified by Mosca & Loiola (2009), Arnous et al. (2005) , Medeiros et al. (2004) and Amorozo (2002) .
The embiratanha (Pseudobombax marginatum) presented a contraceptive activity not found in other surveys of its medicinal use in the Northeast (Agra et al., 2007; , only Oliveira (1976) has emphasized such use of P. marginatum by the population of Mossoró-RN. Interestingly in many ethno botanical surveys in the northeast Cominphora leptophloeos has always been showning medicinal properties, however, a review by found no chemical and pharmacological studies on this species.
Some plants seem to have very similar use, such as wound healing and anti-inflammatory: imburana (Cominphora leptophloeos), quixabeirabranca (Sideroxylum obtusifolium), plum (Ximenia americana), aroeira (Myracrodruon urundeuva), jucá (Caesalpinia ferrea), cajueiro (Anacardium ocidentale), angico-branco (Anadenanthera colubrina), embiratanha (Pseudobombax marginatum) and all these involve remove stem bark. This makes the technique of removing the stem bark quite aggressive to the plants, if concentrated in one species, rather than distributed among species. It can lead to its extinction at that location. Most of these plants already have studies that prove these properties mainly by the presence of tannins (Lorenzi & Matos, 2008) . Thus it is possible to make a sustainable management of material collection removing few barks from a greater amount of species.
Conclusions
Informants are aware of specific uses of native medicinal plants of the caatinga and homegardens, although it was registered a relatively small number of species in relation to other studies in northeastern Brazil. The most commonly used preparations are teas and syrups. Are used leaves and stem bark and great number of citations are for disorders of the digestive and respiratory systems. The most important species are A. cearensis, M. urundeuva, S. obtusifolium and X. americana and deserve further validation studies.
